Mitigating effects of hUCB-MSCs on the hematopoietic syndrome resulting from total body irradiation.
This study evaluated the clinical and pathologic effects of human umbilical cord blood-derived mesenchymal stem cells (hUCB-MSCs) in the recovery from total body irradiation by comparing it with the effects of granulocyte-colony stimulating factor (G-CSF), an efficacious drug in the treatment of acute bone marrow radiation syndrome. BALB/c mice were treated with G-CSF or hUCB-MSCs after they were irradiated with 7 Gy cobalt-60 γ-rays. Circulating blood counts, histopathologic changes in the bone marrow, and plasma level of Flt-3L and transforming growth factor (TGF-β1) were monitored in the postirradiation period. Hematologic analysis revealed that the peripheral leukocyte counts were markedly increased in the hUCB-MSCs-treated group, whereas G-CSF-treated mice did not recover significantly. Moreover, differential counts showed that hUCB-MSC treatment has regenerative effects on white blood cells, lymphocytes, and monocytes compared with the irradiated group. Treatment with hUCB-MSCs or G-CSF significantly increased immunoreactivity of Ki-67 until 3 weeks after total body irradiation. However, at 3 weeks, the number of Ki-67 immunoreactive cells significantly increased in the hUCB-MSCs-treated group compared with the G-CSF-treated group. Furthermore, hUCB-MSC treatment significantly modulated plasma levels of the hematopoietic cytokines Flt-3L and TGF-β1, whereas G-CSF treatment failed to decrease the plasma Flt-3L levels at 2 weeks after irradiation. Based on the differences in circulating blood cell reconstitution and cell density of bone marrow, the authors suggest that MSC treatment is superior to G-CSF treatment for hematopoietic reconstitution following sublethal dose radiation exposure.